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(57)Abstract 

PROBLEM TO BE SOLVED: To improve security by providing information 
to input in a magnetic card for both of magnetic data and the pattern of the 
card to prevent a third party from easily duplicate the card and to 
discriminate when it is duplicated. 

SOLUTION: Written fingerprint pattern written in the card 25 is read by a 
card image reader 6 and the image is Fourier-iransformed at a high speed 

by FFT 7. On the other hand, the fingerprint pattern of the present owner •Jv**"*' ^ f y 

himself is read by a fingerprint pattern reader 10 and the data is Fourier- ™a j— N> -g^gjj" --^ 1 ytit | loi^ij 

transformed at a high speed by FFT 11 . A subtracter 8 subtracts the output ' ' ' j-j 

of FFT 1 1 from the output of FFT 7 to extract ID information specifying a \y <f 



user. In addition the magnetic data of the card 25 is read by a magnetic 
reader 1 and a decoding processor 2 deciphers the code to extract ID 

information 3. Then ID information 9 extracted from the card 25 and ID asii.-:* ^ ^ y » ]S 

information 3 extracted from magnetic data are compared by a comparator 
4 and a judging circuit 5 judges illegally duplicated information from the 
result 
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♦ NOTICES * 

The Japanese Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CUUMS 



[Claim(s)] 

[Claim 1] In the card type record medium containing the picture image field where the data area on which the data containing an 
owner's ID information were recorded, and image data are recorded in the aforementioned picture image field Transform 
processing to the data of a fi^equency domain is performed to the 1 st image data which specifies the owner itself. The card type 
record medium characterized by recording the 2nd image data generated by adding the aforementioned ID infonmation to the data 
of the frequency domain after this conversion, and carrying out the inverse transformation of this added data to a picture signal. 
[Claim 2] ID information on the aforementioned data area is a card type record medium according to claim 1 characterized by 
what is enciphered and recorded. 

[Claim 3] The 1 st aforementioned image data is a card type record medium according to claim 1 or 2 characterized by being an 
owner's fingerprint picture image or photograph-of-his-face picture image. 

[Claim 4] Transform processing to the data of the aforementioned fi^equency domain is the claim 1 characterized by being Fourier 
transformation, or a card type record medium given in 2 and 3. 

[Claim 5] Transform processing to the data of the aforementioned fi^equency domain is the claim 1 characterized by being the 
discrete cosine conversion given to each of the block which divides the 1 st aforementioned image data into plurality, and is 
acquired, or a card type record medium given in 2 and 3. 

[Claim 6] It is a card type record medium containing the picture image field where the data area on which the data containing an 
owner's ID information were recorded, and image data are recorded, in the aforementioned picture image field Transform 
processing to the data of a frequency domain is performed to the 1st image data which specifies the owner itself. It is the card 
type record-medium authentication technique that the 2nd image data generated by adding the aforementioned ID information to 
the data of the frequency domain after this conversion, and carrying out the inverse transformation of this added data to a 
picture signal is recorded. The 1st step which reads the data of the aforementioned picture image field while the aforementioned 
ID information is restored from the aforementioned card type record medium, The 2nd step which performs transform processing 
to the data of a frequency domain to the data of the aforementioned picture image field, and generates the 1 st resolution picture 
data. The 3rd step which acquires the same image data as the 1 st aforementioned image data from other than the 
aforementioned record medium, performs transform processing to the data of the aforementioned frequency domain to the 
acquired image data, and obtains the 2nd resolution picture data, the difference which subtracted and obtained the resolution 
picture data of the above 2nd from the resolution picture data of the above 1st — the card type record-medium authentication 
technique characterized by consisting of the 4th step which compares ID information restored from data and the aforementioned 
card type record medium, and judges the justification of the aforementioned storage 

[Claim 7] Transform processing to the data of the aforementioned frequency domain is the card type record-medium 
authentication technique according to claim 6 characterized by being Fourier transformation, 

[Claim 8] Transform processing to the data of the aforementioned frequency domain is the card type record-medium 
authentication technique according to claim 6 characterized by being the discrete cosine conversion given to each of the block 
which divides the 1 st aforementioned image data into plurality, and is acquired. 

[Claim 9] the above with which the 4th aforementioned step was obtained for every aforementioned block — the difference — 
the claim 6 which compares ID information restored from data and the aforementioned card type record medium, and is 
characterized by making the aforementioned judgment by the msuority of a comparison result, or the card type record-medium 
authentication technique given in 7 and 8 

[Claim 10] It is a card type record medium containing the picture image field where the data area on which the data containing an 
owner's ID information were recorded, and image data are recorded, in the aforementioned picture image field Transform 
processing to the data of a frequency domain is performed to the 1st image data which specifies the owner itself. In the card 
type record-medium authentication equipment with which the 2nd image data generated by adding the aforementioned ID 
information to the data of the frequency domain after this conversion, and carrying out the inverse transformation of this added 
data to a picture signal is recorded ID information reading machine which restores the aforementioned ID information from the 
aforementioned card type record medium, The picture image reading machine which reads the data of the aforementioned picture 
image field, and the transform-processing section which performs transform processing to the data of a frequency domain to the 
data of the aforementioned picture image field, and generates the 1 st resolution picture data. The 2nd picture image reading 
machine which reads the same image data as the 1st aforementioned image data in other than the aforementioned record 
medium. The 2nd transform-processing section which performs transform processing to the data of the aforementioned 
frequency domain to the acquired image data, and obtains the 2nd resolution picture data, the resolution picture data of the 
resolution picture data of the above 1st to the above 2nd — subtracting — the difference — with the subtracter which obtains 
data the above — the difference — the judgment circuit which compares ID information restored from data and the 
aforementioned card type record medium, and judges the justification of the aforementioned card type storage — ** — since — 
the card type record-medium authentication equipment characterized by becoming 

[Claim 11] In the card type record-medium cipher system containing an encryption means to encipher ID information recorded on 
a magnetic card, and a magnetic information creation means to make a magnetic information enciphered ID information and to 
record on the aforementioned magnetic card A frequency-domain conversion means to change the subject-copy pattern of the 
pattern of the aforementioned magnetic card into the information on a frequency domain. An addition means to change ID 
information recorded on the aforementioned magnetic card into the conversion information distributed over the frequency 
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domain, and to add the aforementioned conversion information and the information generated by conversion by the 
aforementioned frequency-domain conversion means, A frequency-domain inverse^transformation means to return the 
information on the frequency domain generated by the addition by the aforementioned addition means to a two-dimensional 
picture ima^e pattern. The card type record-medium cipher system characterized by having a picture image pattern printing 
means to print to the concerned magnetic card so that the picture image pattern generated by the aforementioned frequency- 
domain inverse-transformation means may be used as a pattern of the aforementioned magnetic card. 

[Claim 12] The card type record-medium cipher system according to claim 11 characterized by having an addition means to 
make it similar to distribution **** of the subject-copy image frequency spectrum which is an information on the frequency 
domain generated by conversion by the aforementioned frequency-domain conversion means, to generate ID information 
frequency spectrum, and to add the concerned subject-copy image frequency spectrum and the concerned ID information 

[Claim 13] The card type record-medium cipher system according to claim 11 or 12 characterized by for the aforementioned 
frequency-domain conversion means performing FFT, and a frequency-domain inverse-transformation means performing reverse 
FFT. 

[Claim 14] The card type record-medium cipher system according to claim 11 or 12 characterized by for the aforementioned 
frequency-domain conversion means performing OCT, and a frequency-domain inverse-transformation means performing reverse 
DCT. 

[Claim 15] In the card type record-medium decoder of the record medium which stenciled the picture image pattern containing 
enciphered ID information and ID information The magnetic read station which reads in the magnetic stripe of the aforementioned 
record medium ID information by which encryption was carried out [ aforementioned ], A frequency-domain conversion means to 
change the subject-copy pattern of the pattern of a magnetic card into the information on a frequency domain by the 
aforementioned magnetic head, A reverse encryption means to reverse-encipher ID information by which encryption was carried 
out [ aforementioned ], and to output ID information, A picture image reading means to read the aforementioned picture image 
pattern, and a frequency-domain conversion means to change the aforementioned picture image pattern into a frequency domain, 
the subtracter which deducts the data which changed the aforementioned ID information into the frequency domain from the 
data of the aforementioned frequency domain, and a frequency-domain inverse-transformation means to return the information 
on the frequency domain generated by subtraction by the aforementioned subtracter to a two-dimensional picture image pattern 
— since — the becoming card type record-medium decoder 

[Claim 16] The card type record medium characterized by recording further the image data generated by carrying out the inverse 
transformation of the aforementioned spatial-frequency data with which the aforementioned identification data were embedded 
to a time data after embedding the identification data which are the card type record medium with which the specific data which 
specify an owner were written in, and were generated based on the aforementioned specific data in the spatial-frequency data of 
a photograph. 

[Claim 17] It is the card type record medium according to claim 16 which the aforementioned spatial-frequency data are the 
photograph picture image by which dispersed cosine conversion was carried out, and is characterized by the aforementioned 
inverse transformation being reverse dispersed cosine conversion. 

[Claim 18] the component to which, as for the aforementioned spatial-frequency data with which the aforementioned 
identification data were embedded, each component of the spatial-frequency data of the aforementioned photograph data and 
the aforementioned identification data correspond — a multiplication — carrying out — this multiplication value — constant 
twice — the card type record medium according to claim 16 or 17 characterized by being data created by adding the value 
carried out to the component to which the spatial-frequency data of the aforementioned photograph data correspond 
[Claim 1 9] The aforementioned specific data are a card type record medium given in the claim 1 6 characterized by being written 
in the magnetic-recording section, or any 1 term of 1 8. 

[Claim 20] The card type record medium characterized by using a card type record medium given in the claim 1 6 or any 1 term of 
1 8 for an identification card or a credit card. 

[Claim 21] A means to generate identification data based on the specific data which specify an owner. The multiplication of a 
means to change into spatial-frequency data the photograph which should be stuck, and each component of the aforementioned 
spatial-frequency data and the component to which the aforementioned identification data correspond is carried out. this 
multiplication value — constant twice — with a means to add the value carried out to the component to which the spatial- 
frequency data of the aforementioned photograph data correspond, to carry out the inverse transformation of this added spatial- 
frequency data, and to change into image data The card type record-medium creation system characterized by having the means 
which writes the aforementioned image data and the aforementioned specific data in a card type record medium. 
[Claim 22] It is the card type record-medium creation system according to claim 21 which the aforementioned conversion is 
dispersed cosine conversion and is characterized by the aforementioned inverse transformation being reverse dispersed cosine 
conversion. 

[Claim 23] After embedding the identification data generated based on the specific data which specify an owner in the spatial- 
frequency data of a photograph It is the card type record-medium authentication equipment recorded with the aforementioned 
specific data in the image data generated by carrying out the inverse transformation of the aforementioned spatial-frequency 
data with which the aforementioned identification data were embedded to a time data. A means to generate the aforementioned 
identification data based on the aforementioned specific data, and a conversion means to change the aforementioned image data 
into the aforementioned spatial^equency data, Card type record-medium authentication equipment equipped with a means to 
perform the correlation operation of the output of the aforementioned conversion means, and the aforementioned identification 
data, and to judge the truth or falsehood of a card type record medium based on this correlation result of an operation. 
[Claim 24] The step which generates identification data based on the specific data which are the record medium which stored 
the program for operating a card type record-medium creation system in a computer, and specify an owner. The step which 
changes into spatialHrequency data the photograph picture image which should be stuck, The multiplication of each component 
of the aforementioned spatial-frequency data and the component to which the aforementioned identification data correspond is 
carried out this multiplication value — constant twice — with the step which adds the value carried out to the component to 
which the spatial -frequency data of the aforementioned photograph picture image correspond, carries out the inverse 
transformation of this added spatial-frequency data, and is changed into image data The record medium characterized by storing 
the program containing the step which writes the aforementioned image data and the aforementioned specific data in a card type 
record medium. 
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[Claim 25] It is the record medium characterized by for the aforementioned conversion being dispersed cosine conversion and 
storing the program. for operating in a computer the card type record-medium creation system according to claim 24 
characterized by the aforementioned inverse transformation being reverse dispersed cosine conversion. 

[Claim 26] After embedding the identification data generated based on the specific data which specify an owner in the spatial- 
frequency data of a photograph The image data generated by carrying out the inverse transformation of the aforementioned 
spatial-frequency data with which the aforementioned identification data were embedded to a time data The step which is the 
record medium which stored the program for operating in a computer the check system of the card type record medium recorded 
with the aforementioned specific data, and generates the aforementioned identification data based on the aforementioned 
specific data. The record medium characterized by storing the program containing the step which changes the aforementioned 
image data into spatial ^equency data, and the step which performs the correlation operation of this conversion result and the 
aforementioned identification data, and judges the truth or falsehood of a card type record medium based on this correlation 
result of an operation. 

[Claim 27] In the card type record medium containing the picture image field where the data area on which the data containing ID 
information peculiar to an owner were recorded, and image data are recorded in the aforementioned picture image field Transform 
processing to the data of a frequency domain is performed to the 1st image data which specifies the owner itself. The card type 
record medium characterized by recording the 2nd image data generated by adding the data which changed the aforementioned 
ID information into the data of the frequency domain after this conversion at the frequency domain, and carrying out the inverse 
transformation of this added data to a picture signal. 

[Claim 28] ID information on the aforementioned data area is a card type record medium according to claim 27 characterized by 
what is enciphered and recorded. 

[Claim 29] The 1st aforementioned image data is a card type record medium according to claim 27 or 28 characterized by being 
an owner's fingerprint picture image or photograph-of-his-face picture image. 



[Translation done.] 
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^—DzjL^^) ^S*yb(iDCT (Discrete Cosine Tr 
ansform : BISfi:=^i^>r ^©^d J;o-Clim^ 

;^iKI^Kp<-f >iS?^«l#^(liS?FFT#S^a?DC 

T ^^m^ j:oxmm.^ti^o 
[00 3 11 ^h\z^fc. ^mm\cx^:^-h*mmmm 

•^iz.^. m^^h/^f^y'^^-^'DCTm^^t^nx^mm 

Tv^^^JS;o-p>^^Lfc^^3lJ7'-^^^»A-r^o ^^^3 

W7^^ntL^—^^\ T^oT^ik^f)^nxmn<D'w--m\^ 

mm\:imm-r^o ^^-r^m^^^^. $r^umm(o^M. 

T^t-^^x^mm^m^^^x.. ^^i2^Ay5t'iE® 

[0 0 3 2] ±M<Dm^^t-^x\^^^<Dx\ ^^mmm 
[0 0 3 3] M(^:Onx.T. *:^^f^. :t3—vmmmmw 



^t\.^*tim^^uv'-i^^i^^'t^(DX\ ^^mmmt^ 

[0 0 3 4] 

^(Dmm\c-Di^xmm^mm i.xmm\cm,mir^. 
[0 0 3 5] imi(ommmm'] ^mm^^x^pKom 
mmm\c-:>\^^xwim-r^o mi^^m-r^t. k7-K2 

■iE:(Ov^-i5'^^FFT 1 1 X*K3l:7- y ai^^r^o 
[0 0 3 6] ^3t. ti—V2 3<Dm%'f—^:^\^-'Vm 
[0 0 3 7] ^i^hh(Dtl—Y2S<Dimmfi^hii^m\.fzl 

[0 0 3 8] ^t;::. z.<Di3—v 2 s<DYf^:^m\^^\^^x 

mm-r^o ^<Dij—v*2sx\'t. ia3tc^-r<t;9(c, 

JK/N^-vi 9 i:^^:^ h7'>r:7^1 8 ;d5f^fig$K-CV^ 
5o w<7);<7- K2 5(c:fi. K2 5coitiK>^-f — 
I D^t®^iSit>:^A/r*m<o Il2^^vvr^*jat;ii 

[0 0 3 9] li!2^^jo^^r. K2 5 (;i^JKijV5g55^ 
(Dli|S:/^-^->'l 2^. ^|g|^oM^Su^3ggi-J:oT 
jtgi:lll^m-^<b LTg^^tilL. FFT 1 lT-ii5i^>^-y 

^S^^^;d5^u>^ftK(:i;!jp»^i 3T^p»-r^o f:(0^ 

[0 0 4 0] ^CO^m^iSFFT 1 4-C2gs:^<0 

f^<9. JggiC/^"^->^^BiMi 5T*;<7- K2 5t;i. ms\^ 



- 7 - 




[0 0 4 1] ^tz. iDW#9^. ^^-itmi ex^^^- 

a^tf t iitf :^ 7^ 5/ >^fi V (-fro r t> J: 
[0 04 2] JtUiOO^-j^T*. KOO I Dit^;()^ 

[0 0 4 3] milcMoT. ±i^Vfz:^mxif^^nfc 

si9^6T*igi^^i2^^. m^j2-Ayfmm^F FT 7 xmm 
-cfo*3. -^(D:7^]):i^^mcM}^xfYmm^^±mz. 

la 1 (Dm^m^^v mi oxm^ t h*hfzmm^(om^ 
1. 2^ F i^T:i ■ 1 xmm{z:m^^r?^ >'\zm 

[0 0441 */Cv ;(7- K 2 5 (O:^- K^^gg^^ "9 m 

ix\ m^v'-^.^m^mi.. :i<omm^m^imm2 

(O^m^i^^mc^oX^ K2 5f^(D^^^ h^-f 

X. :^-h*t^^iy h*t^nMmz.^mLx. mm^x 

[0 0 4 5] K2 5CDjt|S:^>'^— >1 9 (Dm 

mt^hmmx^fz I Dtf«9 <t:^- KtT^a^T^-^^i^e.tt 

ttiLfcI Dfff«3 4:lttf5^4T*itKL. *iJ^Ih]SS 5 tc*5 
[0 0 4 6] W±60^EaS(i. :/ci>/7ix^f&^L 




1 0- 2 7 5 2 0 3 



[0 0 4 7] -^fz. ±f5llJS?f^fliT'fi. ^tJK>'^i5^->-<t 

I T>mmt^i3-h*m.ummm^m^ih/wfm^^^\^fz 
t^-<r-tLx^o:itx\ :^-h'mmmmi^<DBin 

[0048] ^yt. jbiEHSEfl^^r-fi. I umn^mm. 

::^h'7 4:r{zmm-r^m^7i^L^tz7l}K m^:^-h^itt^^ 
Xfj:<. I C;?7- KT*^ort>A<. I D{f#^ 

E E P R OM-*?=>^ ^ ^ y LT ±^(^f^ 

^T'fcSo r<7)^ii. Tm(Dmmmmxhmmmmx^ 

^zti-±i;oWaXh^o 

[004 9] m2 (Dmmmm^ m^. :^mm<Dm 2 (d 
mmmmic-o^'^xm^^mmi^xmmi^im.m'r^o 

{z,K<:>mi^^\z.^m'r^h(Dxh^o m 1 ^#p-rs 

Xm^^t^o F F T 7 t F F T 1 in. '2 5 7}f-< 

>^ht7)jl&S:««(c5>tt5iait:7^y^^«|-C% 

T 7 x^- h':^-hm^^otzm^^<^->' I sl^mm^ 
-])zrL^^i.tzi,<D^^h. mmm^^mi^.^h^^ ; . 

^fz^^a^m^^^^ — '^^FFTl ixmi0f'V=r.m: >i- 
^L^t>(^4r. igLn^sxmwi^. S2\f^^^-^, : 
^i^^-r-s I Dff«9^aa-r^o pfl 

[00 5 0] ^7t. ;<7— K 2 5 (Omn.v'—^ 1 : 

Ka^ss^^ "9 m 1 -egg^^it 19 . ^(o^—^^m^it 2 

[0 0 5 1] :Lfhh(D:^—\^2S<Dm^^<if^\yl 9<D 

^ 1 Sf)-h^m\^fz3 2 h<D I DiS«3^l itSfiES^ 

1" ^W;^UT. ^5J^[HISS5^^:^oV^T. " 0"'b^f^jE 
aoQ;^;— KT% "1" (om±^^\^mm:\^ti:^}r-VX^ 

[0 0 5 2] 5fe-r. ;3S7— K2 5<?:>ig|S:^^<5^--^^:i 9co^ 

1^{C^i?>3 2 tr^. hco I DW^$rSi?>^A.T*@ko El 2 

60 t!-v\z.^m\-r^^^(om^^<^->'i 2p. FF 

T 1 IT^iSffi^K^^V-tC^mur. 3 2ir^;/;hOID 

w« 9 t:m^m^^fim\^ ^^m^%m^ 1 2 xprn-r 

5o FFTllfi. 2 5.1^>f N<7)i^«£^ffi=iffiic5>tt^ 

tc'^/h^c I F>mn^i}m'r^(ox\ ^^(omm<^-:^ 
x4^. 2\:^^y hx4^{z^^^x. mmm<om^^^^^ 
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[0 0 5 3] SySi. 3 2 f 5/ hCO I Dlf#9^. Pf-^^b 
[ 0 0 5 4 ] i^_b(0:^?^r% 3 2 tr^/ h(?5 I Dtf#9 
[0 0 5 5] ±^bfc*-&T*f^fiScLfc:*— K2 5^. 5fe 

-f. ;^7-K2 5(Dli^>^^^->^i gtomit^lrmiic^'^^- 
4\C7jk-tX^\C. g^J-COjtiK^^^-Vl 2^FFT 1 1 

^^^->'+ I Dtff#c?:>;^jKlgc;=^-^i5' h^-^ 2 0 75>b. m 

X3>^. 3tf.yhX4>5r. 2 l^-;/ h X 4 >5r tC^^JfC. ^ 
-<#^T. 3 2 t-^/ hoi Dit#(;iM-ro 

[0 0 5 6] ^fc. mi\^7jk-rxo\c^ ^—h*(om^m 
it^m2xn-^^mm\^. 3 2 tr:x i ow^s^a 

[0 0 5 7] ^—h*2 5<Dm^^^<^ — >'(Dmm:^^ 

hi^mLfzs 2 h(D I umnot:^— V(Dmn'f— 

^f)^ibmmLti3 2 \:fy h(D I Dlf^ 3 ^ ^rltgeSS 4 

ititS^L. I Dif ^-Cfcttf^" 0" ^aj;^b. 

" 0" <Dmt,iEm(^:^—h*xh^tii!b^ m'^(D^— 
K^sic5iti^#i^?Tb. " 1" (omn^mcmm^ti 

bo 

[0 0 5 8] cm 3 (o-mmMm] m^. ^^m^m 2 <d 

5DCT (glt^C=Ii^>f :/^^) ^fflV^So CODCT 
(1. E^fiEm^^-^fkOO— Sr*. DFT (Discrete Fouri 
er Transform) (Oariafig'C. 8 [U^ X 8 -/ ^ 




0-275203 



^<o^m.^%<o^>fi.\^^^^nWi\.x\^^. i^-mmm 

^11255^9 t^co:;^ a v ^ t^'^^Xrfvi y^^t LT 

[0 0 5 9] ^cODCT2 3, 2 4(Dy'—^m^^. ^ 

^8 X 8 K:y (>^a-/^) tiriiJ^ftT?!*^ 

DCT^fflV^TJSlJl9iZ^A/T*io<o ^CD:^'&/ I Dtf 

m±X\c I D^ff#;^5JSlJt)i2b^i^-CV^S^, ;S7-Klc«25S 
[0 0 6 0] ^fz^ m^A^<^ — >'(DFFTxi§r0 j- 

mmmt^m^^^i-^:itx\ m.m(Dmw^^m(D 
[00 6 1] im^commmm'] ^mmcom^pmrnm 

[00 6 2] E! 7 fi. m^:^— K I umn^4'<^:^^<D 

h^A3 9o ll8#Rg) {^^m-r^FFT^&rS 2 t. 
m^m^:^- KO^— r^4^^-r^ l D W« 3 e ^Sr^S 

^A4io i^8#Ra) ^±^vxmmmm&^:^-<i^ h 
9M.3 9t I Dit«i^s^:=^-<^ h7A4 1 t^mn-r 

5AP»#^3 3^. *DaL^^3 3{Cj;-5AD^{Cctor* 

i^&^^^^hyA4o msmm) ^2»i7L(Dmm^< 

^ — >^\zm-tj^FFT^^3 4t. i^FFT^^3 4(C 

X'ox±^^fifzmmy<^->^^mmm^:^- h^comm 
([g]lO#RPJ t\^xmbxb\:im^m^^-h^\:^m^\ 
•thmm^<^->^mm^^3 5 I umm3 6(D\Hm 
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[0 0 6 31 9§^it^^3 7 {zx^^-^itcom 

mti.x. mm^^^. mmm^m (;ij:^des, m 

ULT I 2^C0:/ci2/^Bt-^/^— ^ABt-^, A»X.Bt 

^ {{^mm^-^) cict^RAs, Ra b i nm<D^^m 
[0 0 6 4] &.r\c, m? ^<Dm^^m\z<>\^^xmM^ 

m^^o FFT#^3 2(i, ^Jx.tf 2 5 7K>r >^ ht^^^K 
©3 7fl. «?yx.(^3 2 e^/ h<7)I Dff^3 6 -^^ki" 

[0 0 6 5] /^*.\ m-^it^&cs 7 tmummi^^^m 

[0 0 6 6] lasf^. :^mmm(Dm^:tj- k i r>mm^ 
'^it^^<DWM^m.m'r^±i^(Dmxp>^o ^tc. ms 
i-i. mn^m 3:3 <h^m ( i oit ^3 6 (o^wm^^) 

[0 0 6 7] ^<b(c, gii o(^. ^mmmmcomn:^— 

2(D—m^7f:'rmxh^om^:^—h*4 2{a^^ lum 

^^^mLtimn:^b9^y4:3f)^hm^^tix^^^o 

[0 0 6 8] ^fc. lEi 1 1 (i:. ^mmmmcomm.^- k 

FFT;^':x5/:/5 0 1 I Dif 

h^i^*fi!c>^7^^^>^5 0 2 mm^-^ I Bmmm^^m 

h9J^±^:^'ry^5 O 3 a?F F Tv^^v' >^ 
5 0 4 ^. pj®^^^ — >'ffIJS'J><^7^5/>^5 0 5 Bf^fk 

;^7^.y:/5 0 6^. ^^iff^ia^:=<'y^,x:/5 o 7 t/)^h 
[0 0 6 9]^Sfe^^. rcQj: 5(-«^^:h.fc:*:||S6«FJ<0^ 

^;^7- K I ummm^'it:fj^<Dmmz-:>\^^x. m 7 -i^i 

1 1 ^0m\^xmm\cwim-r^o 

[0 0 7 0] ^-r. m^:^-hicmm^ti^mm(D7€t 

wM^<^-i^3i\^. m.xmm^v?^^>'<omm\^mm 

X^fzmz.^ I DW^3 6 ^AD»L-Ct:r— /^:7n — L^^e 



[0 0 7 1 ] FFT#^3 2(i. ^(OWM^<^ — 3 \ 
— (FFT) ^'ao (m 10>^7^2/>^5 O 

[0 0 7 2] JtJPS^^S 3fi. FFT^^3 2(Cj:o-C 

I118^|gi9t::^-rj:5t-. I Dtt^^iSS^^^ 
h^A4 1 ^^r^^-r^ (;^v^.y>^5 0 2) « 'T^'^t?^. 
*:|IJSJi^^<^J: I Dlt^3 6f}^3 2\f y VX^^m 
^dfi, r0O3 2 tr^' h^4 fcf 3, 3tr:yhX 

4, joJ;u^2 tf hx 4 <bv^5 J: 5tc5i^ttT. ISili^il 
^S^>^-<i5' h^A3 9 05>*4>tiaiC^<a^iJ:-C. I Dt» 
#ii^S^:^-<i!^ h^A4 l^r^fig-r^o IP*>. I^PJ^-^^ 
3 1 J; 10 m^U^t^h 

i^3 9<7)5>*{^iat I Dit^i^^KS>^-<;7 h^ ^4 1(7) 

' [0 0 7 3] gct^i, J[ra»^^ 3 3 (i, lEl 8 J: 5 

mmmm^^^^^ h^A3 9 ^ i ummm^f::^ 
h^j^Ai t^m»i^x^ mm^-^ i D^^^k 

[0 0 7 4] ^<Dm^\:i. mmmmmc:^-<S^il^^3 
9 (dzjl:^ju^-\z^^x I nmnmm^:^^i^ H^-^^ 

1 (0^^yuaEi-(i^/jN;fet,<Di:;:c5 J: 5 ^-^^^TV^ 
TIDlff«3 6 (I Dlff^Jl^^;^-<^ h^A;4 1) <D 

(i. mWi^mi^^:^^^ h^A3 9 t I Dtf^i^^^:^^' 
t::m^t^ti^(Dx ms^m) . m^:^-h*pM^(^ 

[0 0 7 5] iSFFT^^3 4 . y:/5 0 3 T*^ 

^ A4 0 Srpj^^"^^ — V-t-Mt* (>^7^:y7'5 0 4;) o - 

:zxx^tzmm^<^—:^i^. ±m(DXo\z. M.tinxn 

[0 0 7 6] mm^<^—>^m^^3 ^(^pj^^-^ 
^-i^^jj^mt i.xm%:ti- KtcBi«*J-r^ (^7^>^>^5 
0 5) e z(D^^\zi¥^ (mm) ^rLfcm^:^-^,h*<Dm 
m\^. i^My<^—> 3 itm—x^hthi-^i umn 3 6 7^*^ 

[0 0 7 7] -ir. 3 7 (1. ^^;<7- K(c:fS 

m'r^mm.mn^'^^^m\z^<^xrf^'r^^mx m 
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[0 0 7 8] mnmmi^^^^S St^. ::^^yy5 0 6 
(7>'ryy5 0 7) o i^±x\ mn:^— h'<D I Dif« 

[0 0 7 9] ±mmmmmx*^i. mmmt^(Dm^:^- k 

(O^^:;?;- K<^mi^#;;)5^-r I Dtf «<t-S:-t--5(0^^<^ 
[0 0 8 0] [^5 <7)|IJfi?gffi] :^^m<r>m 5 (omMM 

[ 0 0 8 1 ] H 1 2 fl. ^^m<Dm^:^- K I Dif^fft 
D C T Xm^m h' >- tS« S D C T ^© 

6 2 1 . ^mm^ij^'f^^^ I Dtf « 6 

^^ff«<i:DCT#S6 2(cJ:o-C^^^tLfc/SJS^K 
^ VCOtf® ^ ^AD»-r S*D»^S 6 3^. *OaL#S 6 
3 (c J: ^iP^d J: o -C^fig ^ tti^c^KS >f ^^(Oif « 
^i^D C T{C J; 2 ^feTcCOM^^^;?^ — V-t-M-Tieo C 

I Dit«6 6<7)rt^^fft-^{b-rS»t-^^l:^^6 7 (Pt^ 
^l::^^)^^^iPp1*:?^^:V^) ^r. Pt-^^ft ^ ttfc I Dlf#6 6 ^ 

[0 0 8 2] /^4b\ ;*:||j&£?f^^t;::*;(tS;^JPaL^^6 3, 

^tf «f^^^^ 6 8 m4(Dmmmm{^:iisn^mw^ 

^3 3, iH^x^^-v-SUSfJ^^S 5, Pt-^{t:^^3 7, 
:fcJ:U^^mtf#f^fig^^3 8 ^f^1^(O^^T*fe-5o 
[00 8 3] m 1 2 t;i^-r J: 5 

mmm<r>m.mtm:^m^nm\:^x^^o fc/cL. :^mm 

mx^-i. [gl7^C0FFT^^3 2(C:fB^-r6S|55>t- J P 
EG (Joint Photographic Coding Experts Group) ^ 

<omi^f±mxw,m^thx\^^:6ucT m 



CODCT) $r?T9 DCT^^e 2;d5^V^btb, 3?FFT 

[0 0 8 4] m^. ^mmmm\cwiSk^^mmc-D\.^ 

^3 2fi. mmy<^->'s I <D^x<Dmmi:n^t\^x 
m&miY^^>'(Dmn^<o^^^nox\^^tio utj^l. 

1^8x8 Viomt^^^-^m^y^^ —>xh^m 
[00 8 5] ^fc. *D»:^S63(i. iDltae.e^j^ 

[0 0 8 6] i^mmwm(omm.tf— k i 'ommi^'it^ 
[0 0 8 7] ±mm,%ij- K I v>mmi^^it^^(omm 

S 6 6 "9 iZ.^tt;/Sim^4 4 (OM^T^-^ ivk D 
:7^4 3 ^'&tp;^7- KMIS^jSK^* 4 2 ^iK^;^--;:K^f^«? 
M;«7 - K4 2 KT^;^ h 

^-<:/4 3^;lf^^^^^rv^5lE^=I-K^m5c^^^:r^ 
m-r-So f5^^-Kjiis?Pt-^^L^^8 2r'±iB»t;-^{t^ 
^6 7r*Bf-^{i:bfc:6-^^a2^^;^^r'Bt-^{t:^iEkc^ 

Dft^m-^JC^^L. I Dlff^S 3^lr#So -^M ®^ 
i^llSR 8 4 r-f^, ^i6^*!>e.tl.fcmi$4 4(D®«|^)fei: 

2i:|^1tt-. DCT^^8 5T*DCT^m\ ISfei-v D 
c T ^ix/ciU^m-^fi . I Dtf # 8 3 (DilJESc^^k^ h 
^i^^tSb/cT^— i$^75-ibM^£:St^tb. iS!DCT^^|8 7T* 

[00 8 8] m^. m^\'^:z.(Di3- vmummi^pmn 
-r^K(Dm^'^mnm^xMn\.t^^. mY^m(DWM^ 

y<^ — ><Dy'z^^Mt^-t]^m^9 0X)AM'r^[ :i(o 

\m.<Di^^. m^\^mm-t^<m-mmx^^t'fm^ 
- v^n^x\^t^\.^tn^^f\.^. 

[0 0 8 9] :Z.<Dm. ^{H^tLTt I Diff#8 3 
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fcort>. DCT#ia:8 5 i:i^DCT#S8 7 F 

[0 0 9 1] m^<o'mmmm'] iai4(i. ^^m<om 

[00 9 2] il 1 4 t-i5y ^x. mm 100 #5>ltE§^ 
#5>iEW#2 2 otcfa«^Ks*3S-r% <ii«&M^^?±a 

:2r-^:/^^ 1 2 Ofi. ^Kl 0 0 

a^sux-^^^gisi 3 o(^. ^ji^mmm2 2 ocoie®* 

«1 1 O.Tiiv^ff^tilJzo'C^SiJv^-i^^^^^-t-So i^J5g 
^ii-S*'&;dS^SeffiT*^So DCTgI5 14 0fi. ^r^:/^ 

1 2 0TSt'?iA*tifciij«v^->5'^^rBi;^&*^5>tw 

8 OT'^SCaT'afg^tvSo 1 
8 O m:h{t^ MW-^ 1 9 0 T% DC T§P 14 0 (D^ti t 
MW-^fX^. :i(D^Dg:^^(^ I DCT (Inverce Discrete 
Cosine Transform) g^S 2 0 0 ^ tvSo ^^a(l 

:^^—])>^yr^^x*^^^ i DCTg|5 2 o 0(l^ra 

^Wi-So ^K2 1 0^iaS'J^-^75^S46iZ^^tvTV^S 
CO^M2 1 0 ^fE®»^l 1 O^SliSlJL 

[0 0 9 3] f^^^tt/c:#5>IEP.^»^milt^<^ffl 



t;i/^o/^f5«c*js^ th\^m^\^tht^^i^Mmmx^ 

So =^^:7'5^-^3 1 0*i, ^(D#5J-|iEP^S<;5^K(D(ll^ 

ai^^^-rSo DCTgi53 2 0(i. ^-^^^^-^^ 3 1 or- 
^*-rSo I^C^^^iaifiS 3 3 0 fi. :^^:7^^-Y 3 1 0;6^Pj 

ff^-rso 1 

[0 0 9 4] ^fc. fai5'J7'--i5^*^gl53 7 0(i. 
^-r 3 1 Ot>h^m^M:.UmM^<Oy'-^i:vt\^m^\ 
7^-^^ff»-rSo F^«ff»^^3 8 OfiM^O^P^jSJS 
^Ig;5>^^ eft ^ til LfcHSSiJT^- ^ IE®»^75^ e> L 

3 5 0. ap»§s 3 6 0 (omm^^^^-t^. I 
[0 0 9 5] j[^T. ^^umm(oY^^mYf. 

>^:^Y-:h8 1 0-C^Kl O 0^®^^S3^8 ' 
3 0(C^i9iAtfo i 
[00 9 6] ^ fc. fE«*3l 110 (i^r— K 8; 2 O 

3 0(cli»9i2i^nfc^*l 1 Oc^M^t"— ^O^J IB 

^^^^t"--^ 1 1 o(i. igli A<omfh\:i^^x^mkfh 

So :^<9iZ^^ttyhpil^7^— t5^fiDCTl35 1 4 0T*?^^1^ ^ : 
&®:^5>t^^j^^tLSo fSfeS'JT^-iJ'^^aSl 3 o-c;fk:ar 

[0 0 9 7] DCTgpi 4 OCODCT^t^^rpliii^®:^ 
f (1) , f (2) , f (n) . : 

w (1) , w (2) , w (n) 

t 

F (i) = f (i) +aXavg (f (i) ) Xw! 

(i) : 

i ^;Iov^Tt^»-^-So gp5>^iSavg (f (D;) 

(imraiOgi55>^*&tfggB 15 0 rtf^^tiSo 

[0 0 9 8] I DCTgi52 0 0Jlff*^m<7)F ( i )' ^ 

^X2 1 o^f^^-rso ^«2 1 o tfea^»3Si i 
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[0 0 9 91 ^cC*5. Hi 6 (a) ^C:^o^/^r, ROMS 3 
MS 3 St^^'N" Kx^-^:?'^:7n b"— x>r ^^^"Cti 

[0 10 0] mc. ^^mmm^^^'r^:fj^wLm-r 

:^^mi^titz^^mmm^. me (b) o:^7^^85 
oxm^72^A^x\ ^^mms 7 o{z7<t}-r^o m^mm 

8 7 ocrffitigi^^tbTt-T"— ^(i:. mi S(Dmtl\iC^oX 

ttDCTSFP3 2 0. :$:^mn^s s o\cm:h^th^o d 
eras 3 2 0fiA;^$n7^cv^->?'^^Pai^S^^c^ja•f 
5o 

[0101] DCTgaS320 -C^PBlJliS^^i^^^^JSJK 
F (1) . F (2) . F (n) 

t-r^o u^^^m'»U3 4 0i^. F (i) oia^3^ 
<o^^M(?5gs5>5pj?^a V g (F (i) ) ^fi-w-r^o m 

;W (i);=.F i(iO /a vg (F (i).) {cj::i9tf»-r 

/So 3 6 0 (i ) tco^^r. tii^^flciD 

i^ftiwF (i ) ^ i S(rfhS[-r^o 

[01021 :fiCi*^^^gi5 3 3 0 (i. f2«*^«lfI553^ 
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